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T he purpose of randomized clinical trials is to provide
solid and actionable evidence about the effectiveness
of new treatments. When a well-conducted random-

ized trial finds a statistically significant benefit of a new treat-
ment, the interpretation of the evidence is straightforward: the
data indicate that the new treatment works. But when the be-
tween-group difference is not statistically significant, which
happens frequently,1-4 evidence is seen as inconclusive. Re-
searchers are cautioned against confusing lack of statistical
significance with lack of effect, as captured in the saying
“absence of evidence is not evidence of absence.”5,6 This rea-
soning follows the fisherian statistical tradition: an experi-
ment can only provide evidence against the tested hypoth-
esis, which is never proven correct.7 Thus researchers who
obtained a statistically nonsignificant result are stuck: they can-
not claim effectiveness any more than they can deny it. This
explains the proliferation of noncommittal conclusions such
as, “The treatment did not significantly improve outcomes.”
Such sayings are mere repetitions of the observed result—as
if a clinician told a patient their test was negative, without coun-
seling them about the presence or absence of disease.

One way of addressing this issue is to consider the whole
CI for the measure of treatment efficacy, such as a risk differ-
ence, odds ratio, or hazard ratio [HR].3,4,8 Any parameter
value within the CI is deemed compatible with the observed
data.9 If the CI of a statistically nonsignificant result excludes
clinically meaningful values, one might conclude that no
clinically meaningful effect exists; however, CIs typically
include both clinically meaningful and clinically negligible
values of the effectiveness parameter, and such results
remain ambiguous.8,10

This study proposes an alternative approach, based on a
direct comparison of the null hypothesis of no effect to the al-
ternate hypothesis of effectiveness (as stated by the research-
ers in their sample size calculation) in light of observed trial
data. The reasoning resembles the diagnostic process, when
a clinician weighs the probabilities of a disease being absent
or present in light of the result of a diagnostic test. The com-
parison is expressed in terms of a likelihood ratio (LR),11,12 which
quantifies the strength of support provided by the observed
results to one hypothesis vs the other. We apply this method
to a sample of published statistically nonsignificant clinical trial

IMPORTANCE Many randomized clinical trials yield statistically nonsignificant results. Such
results are difficult to interpret within the dominant statistical framework.

OBJECTIVE To estimate the strength of evidence in favor of the null hypothesis of no effect vs
the prespecified effectiveness hypothesis among nonsignificant primary outcome results of
randomized clinical trials by application of the likelihood ratio.

DESIGN, SETTING, AND PARTICIPANTS Cross-sectional study of statistically nonsignificant
results for primary outcomes of randomized clinical trials published in 6 leading general
medical journals in 2021.

OUTCOME MEASURES The likelihood ratio for the null hypothesis of no effect vs the
effectiveness hypothesis stated in the trial protocol (alternate hypothesis). The likelihood
ratio quantifies the support that the data provide to one hypothesis vs the other.

RESULTS In 130 articles that reported 169 statistically nonsignificant results for primary
outcomes, 15 results (8.9%) favored the alternate hypothesis (likelihood ratio, <1), and 154
(91.1%) favored the null hypothesis of no effect (likelihood ratio, >1). For 117 (69.2%), the
likelihood ratio exceeded 10; for 88 (52.1%), it exceeded 100; and for 50 (29.6%), it exceeded
1000. Likelihood ratios were only weakly correlated with P values (Spearman r, 0.16; P = .045).

CONCLUSIONS A large proportion of statistically nonsignificant primary outcome results of
randomized clinical trials provided strong support for the hypothesis of no effect vs the
alternate hypothesis of clinical efficacy stated a priori. Reporting the likelihood ratio may
improve the interpretation of clinical trials, particularly when observed differences in the
primary outcome are statistically nonsignificant.
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findings to estimate how strongly such results support the null
hypothesis over the alternate.

Methods
Selection of Articles
We conducted a cross-sectional study of statistically nonsig-
nificant results in reports of randomized clinical trials pub-
lished in the Annals of Internal Medicine, BMJ, JAMA, Lancet,
New England Journal of Medicine, and PLoS Medicine from
January 1, 2021, through December 31, 2021 (Figure 1). We se-
lected these journals because they publish quality research
across a broad spectrum of topics. We searched PubMed with
filters for the publication dates, randomized clinical trial as ar-
ticle type, and journal name as source. We included articles that
reported a statistically nonsignificant result (2-tailed P value >.05
or 95% CI that included the null value) for a primary or copri-
mary outcome from a phase 3 superiority trial, with a CI for
the measure of effectiveness, and that stated the alternate hy-
pothesis, ie, the magnitude of the treatment effect used for the
sample size calculation. Statistically nonsignificant results for
secondary or exploratory outcomes were not included.

Because we analyzed data in the public domain, we did not
seek approval from an institutional review board.

Variables
The main variables were the treatment effect, its CI, the P value,
and the alternate hypothesis. Descriptive variables were type
of trial (2-group, multigroup, factorial), type of intervention
(drug or biologic substance, dosage or mode of delivery, non-
pharmacological intervention), comparator (placebo or sham
intervention, specified comparison treatment, usual care), and
scale of measure of effect (multiplicative, such as HRs, or ad-
ditive, such as difference in means).

Data Collection
The primary treatment effect and CI were retrieved from the
abstract, and from the Results section of each article. The al-
ternate hypothesis was retrieved from the sample size calcu-
lation specified in the Methods section (or when this informa-
tion was not found in the article, we searched prior publications
or the published trial protocol). When necessary, we trans-
formed the alternate hypothesis into the metric used to re-
port the treatment effect; eg, when proportions (p0 and p1) were
used for sample size calculations, we transformed them into
a relative risk (RR) (p1/p0), odds ratio [p1(1 −p0)/p0(1 −p1)], or
relative hazard [log (1 −p1)/log (1 −p0)], as needed.

The initial data collection was performed by the first au-
thor and verified by the second author. Discrepancies were re-
solved by consultation with the source documents.

Computation and Interpretation of the LR
For each statistically nonsignificant trial result, we computed an
LR for the null hypothesis (HN) vs the alternate hypothesis (HA)
specified by the investigator (Box). The LR measures the rela-
tive support given by the data to one hypothesis over another;
eg, an LR of 5 means that the data support the null hypothesis

5 times as strongly as the alternate hypothesis.11,12 It is a sym-
metrical measure: LR = 5 for HN vs HA is equivalent to LR = 1/5
for HA vs HN.

The LR is independent of prior beliefs about the null and
alternate hypotheses. Posterior odds for one hypothesis over
the other equal a product of prior odds (ie, prior beliefs) by the
LR, according to the Bayes theorem. For illustration, we show
posterior probabilities of the null hypothesis (vs the alter-
nate) as a function of prior probabilities and of the observed
LR (Table 1). Interpretation guidelines suggest that an LR of 10
represents strong evidence, an LR of 100 represents decisive
evidence,14 and an LR of 100 or more lead to high posttest prob-
abilities that the null hypothesis is true rather than the spe-
cific alternate hypothesis for common levels of prior belief.

Statistical Analysis
We describe frequency distributions for descriptive categori-
cal variables. LRs for the null hypothesis vs the alternate are
described in natural units or are categorized at approximate
half-powers of 10 (ie, 1, 3, 10, 30…). P values were grouped in
4 categories with thresholds of .25, .50, and .75 (when a P value
was not reported, we computed an approximate P value from
the z statistic). We examined proportions of results with LRs
exceeding 100 across descriptive categorical variables. We also
determined whether the effectiveness parameter under the al-
ternate hypothesis was within the observed 95% CI.

We also provide a scatterplot of LRs vs corresponding P val-
ues and computed a Spearman correlation coefficient. Analy-
ses were conducted using SPSS version 25.

Results
The search retrieved 431 reports of randomized clinical trials pub-
lished in the selected journals in 2021 (Figure 1), among which
162 included at least 1 statistically nonsignificant result for a pri-
mary outcome. No CIs or no specific alternate hypothesis in 32
trials were found, so the 130 articles that were included (eAppen-
dix in Supplement 1) reported 169 statistically nonsignificant re-
sults for primary outcomes. Of note, 1 trial of vaccine efficacy15

sought to reject a nonnull hypothesis (vaccine efficacy of 25%)

Key Points
Question Can a statistically nonsignificant result of a randomized
clinical trial provide conclusive evidence of lack of effect of the
new treatment?

Findings Among 169 statistically nonsignificant primary outcome
results of randomized trials published in 2021, the hypotheses of
lack of effect (null hypothesis) and of clinically meaningful
effectiveness (alternate hypothesis) were compared using a
likelihood ratio to quantify the strength of support the observed
trial findings provide for one hypothesis vs the other; about half
(52.1%) yielded a likelihood ratio of more than 100 for the null
hypothesis of lack of effect vs the alternate.

Meaning Many statistically nonsignificant clinical trial results
demonstrate conclusive evidence of lack of effect of the new
treatment.
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ratherthanthenull (vaccineefficacyof0%).Anothertrial16 speci-
fied 2 alternate hypotheses for each of 2 comparisons—a reduc-
tion of the outcome event and a symmetrical increase; this situ-
ation was treated as separate comparisons of hypotheses, and
LRs for the 4 contrasts were obtained.

The complete study database is available in Supplement 2.

Characteristics of Included Results
The largest set of results was published in JAMA, followed by
the New England Journal of Medicine and PLoS Medicine
(Table 2). Most results came from 2-group trials. A majority of
the experimental interventions were substances (drugs, supple-
ments, biologics, vaccines) and their delivery methods or dose
variations. The rest were nonpharmacological interventions (de-
vice, surgery, diagnostic method, behavioral intervention, ex-
ercise, health care organization). Control treatments were
roughly evenly divided between usual care, specific active in-
terventions, and placebo or sham interventions. More results
were expressed on a multiplicative scale (45 relative hazards,
38 RRs, 23 odds ratios, 2 geometric mean ratios, 2 incidence rate
ratios, 1 ratio of RRs) than on a linear scale (36 differences in
means, 20 risk differences). P values ranged from .052 to >.99,
with 25th, 50th, and 75th quartiles of .19, .44, and .67.

Likelihood Ratios
The median LR value was 115.6 (range, 0.2-10146; IQR, 5.1-
2661); deciles were 1.1, 3.0, 8.3, 33.1, 115.6, 302, 982, 54 113, and
9 041 714. Fifteen LRs (8.9%) were less than 1; 154 (91.1%) ex-

ceeded 1; 117 (69.2%) exceeded 10; 88 (52.1%) exceeded 100;
and 50 (29.6%) exceeded 1000 (Table 3).

The trial findings with the lowest and highest LRs, and ex-
amples of those with values near 1, 10, 100, 1000, and 10 000,
are shown in Table 4. The lowest value of 0.2 was obtained from
a trial of fetal surgery vs expectant care among infants with
diaphragmatic hernia.17 The RR of survival to discharge from
intensive care was 1.27 (95% CI, 0.99-1.63). The LR favors the
alternate hypothesis (fetal surgery is superior to expectant man-
agement) 5-fold over the null hypothesis (no difference); the
observed result was closer to the effect specified by the alter-
nate hypothesis (RR, 1.36) than to the null value of 1.0. When
a trial’s observed result lay midway between the hypoth-
esized null and alternate effects,18 the LR was near unity, re-
flecting roughly equivalent support for the 2 hypotheses. In a
trial comparing hemodynamic-guided management with usual
care for patients with heart failure,19 a quantitatively similar
HR and CI yielded an LR of 9.6 in favor of the null hypothesis
because the stated alternate hypothesis specified a greater ef-
ficacy (HR, 0.70 vs 0.79). Larger LRs in favor of the null20-23

reflected observed results that were close to absence of ef-
fect, with CIs that were ever further away from the parameter
value under the alternate hypothesis of effectiveness.

About half the LRs for the null hypothesis over the alter-
nate exceeded 100, a proportion that was somewhat lower for

Figure 1. Flow Diagram of Study Selection

445 Randomized clinical trials (RCTs) reported
in 5 general medical journals in 2021

130 RCTs included
104 With 1 result
20 With 2 results
1 With 3 results
4 With 4 results
1 With 6 results

431 Articles read in full

14 Excluded based on title or abstract
5 Observational studies

1 News item
1 RCT published in 2022

5 Letters
2 Practice alerts (BMJ)

269 Excluded (noneligible trials)
187 Phase 3 superiority trials with only

statistically significant results
43 Noninferiority trials
39 Phase 1 or 2 trials

32 Excluded (missing information)
19 Without alternate hypothesis
13 Without confidence interval

162 RCTs with ≥1 statistically nonsignificant result

Box. Computation of the Likelihood Ratio

The likelihood ratio corresponds to the ratio of the probability
densities (f) of the observed result (eg, the z statistic for the
primary outcome) under the 2 hypotheses11

LR =
fN (z)
fA(z)

The likelihood ratio can be easily computed from published
trial results.12 When z is normally distributed, the natural logarithm
of the likelihood ratio for the null hypothesis vs the alternate
hypothesis (HN vs HA) is

ln(LR) = z(N – A) – 1
2 (N 2 – A2)

Here z is the test statistic for the measure of effect (ie, θ̂/se[θ̂],
where θ̂ is the estimate of the effectiveness parameter obtained
in the trial, as se[θ̂] its standard error). N is the value of the
effectiveness parameter under HN expressed in se(θ̂) units
(ie, θN/se[θ̂]). In most cases N equals 0. A is the value of the
effectiveness parameter under HA expressed in se(θ̂) units
(ie, θA/se[θ̂]). The effectiveness parameter θ is left in natural units
for differences of means or proportions and was logarithm
transformed for multiplicative measures, such as the hazard ratio.
The standard error se(θ̂) can be computed from the 95% CI for θ
(or log[θ]), by dividing the width of the CI by 3.92 (2 × 1.96).

An online calculator13 is available for the computation of the
likelihood ratio from the value of the effectiveness parameter
under the alternate hypothesis θA and from the point estimate θ̂
and its 95% CI: https://medresearch.shinyapps.io/Bayesian_
re-analysis/. The likelihood ratio is computed for the alternate
hypothesis vs the null; take the inverse to get the likelihood ratio
for the null vs the alternate.
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multiplicative measures of effect than for additive measures
but otherwise did not vary much by type of trial (Table 2).

LRs vs P Values
The scatterplot of LRs vs P values showed only a weak associa-
tion (Spearman correlation coefficient, 0.16; P = .045; Figure 2).

LRs vs CIs
Thirty-nine CIs (23.1%) included the value of the effective-
ness parameter under the alternate hypothesis; the remain-
der (130, 76.9%) did not. When the 95% CI included param-
eter values under both hypotheses, the LRs ranged from 0.2
to 6.2. When it did not, LRs ranged from 3.0 to 10146.

Table 2. Trial Characteristics

Characteristica

No. (%) Proportion with LR >100
in favor of the hypothesis
of ineffectiveness, %Articles Results

Total 130 (100) 169 (100) 52.1

Journal

JAMA 41 (31.5) 54 (32.0) 59.3

New England Journal of Medicine 26 (20.0) 33 (19.5) 45.5

PLoS Medicine 21 (16.2) 32 (18.9) 46.9

BMJ 21 (16.2) 23 (13.6) 47.8

Lancet 13 (10.0) 19 (11.2) 63.2

Annals of Internal Medicine 8 (6.2) 8 (4.7) 37.5

Type of trial

2 Groups 105 (80.8) 118 (69.8) 50.0

Multigroup 15 (11.5) 30 (17.8) 56.7

Factorial 10 (7.7) 21 (12.4) 57.1

Type of intervention

Substanceb 62 (47.7) 76 (45.0) 51.3

Delivery or dose 12 (12.3) 17 (10.1) 58.8

Nonpharmacologicalc 52 (40.0) 76 (45.0) 51.3

Type of comparator

Usual care 49 (37.7) 67 (39.6) 46.3

Active control 45 (34.6) 54 (32.0) 59.3

Placebo or sham 36 (27.7) 48 (28.4) 52.1

Scale of measure of effect

Multiplicative (eg, hazard ratio) 86 (66.2) 113 (66.9) 45.1

Additive (eg, difference in means) 44 (33.8) 56 (33.1) 66.1

P value (24 calculated)

.05 to <.25 53 (31.4) 45.3

.25 to <.50 43 (25.4) 55.8

.50 to <.75 45 (26.6) 57.8

.75 to >.99 28 (16.6) 50.0

Abbreviation: LR, likelihood ratio.
a Characteristics of 130 randomized

trials with 169 statistically
nonsignificant results published in
2021.

b Drugs, supplements, biologics,
vaccines.

c Devices, surgery, diagnostic
methods, behavioral interventions,
exercise, health care delivery, or
organization.

Table 1. Posttest Probability of the Null Hypothesis as a Function of the Pretest Probability (3 Levels) and Likelihood Ratio (5 Levels)a

Likelihood ratio for the null hypothesis
vs the alternate hypothesisb

Pretest probability (odds) of the null hypothesis of ineffectiveness being true
vs the alternate hypothesis of effectivenessc

Equipoise, 50% (1:1) Cautious optimism, 25% (1:3) Strong optimism, 10% (1:9)
0.1 (favors the alternate) 9.1 3.2 1.1

1 50 25 10

10 90.9 76.9 52.6

100 99.0 97.1 91.7

1000 99.9 99.7 99.1
a All values are percents. The posttest probability of the treatment being

ineffective (rather than effective) is computed using the Bayes theorem.
Likelihood ratios of 100 or more lead to high posttest probabilities of the null
hypothesis being true, rather than the specific alternate hypothesis, at all 3
common levels of prior belief.

b The likelihood ratio represents the relative support given by the data to

hypotheses of ineffectiveness (null hypothesis) vs effectiveness (alternate
hypothesis).

c The pretest probability represents the researchers’ pretrial beliefs about the
new treatment being ineffective rather than effective at a clinically relevant
level stated in the protocol.
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Discussion

This study revealed that many—but not all—statistically non-
significant results from randomized clinical trials provide
compelling evidence in favor of the hypothesis of no effect vs
the hypothesis of effectiveness specified in the trial protocol.
Based on a sample of 169 statistically nonsignificant primary
outcome findings published in leading medical journals,
roughly 70% of LRs for the null vs the prespecified alternate
hypothesis exceeded 10, 50% exceeded 100, and 30%
exceeded 1000. If researchers were in equipoise at the start
of the trial, LRs of more than 100 would increase the posttrial
probability that the treatment is ineffective rather than effec-
tive at the prespecified level, to levels approaching certainty
(see the Box). In such cases, further research on the treat-
ment should likely stop. The remaining results (≈30%) pro-
vided weak to moderate support for either hypothesis, which
would justify further research on the topic. Statistically non-
significant trial results may lead to opposite conclusions
regarding lack of effectiveness and to different courses of fur-
ther action, depending on the magnitude of the LR for the
null hypothesis vs the alternate.

These observations rely on the application of the LR to the
trial hypotheses, which is not a common procedure at present.
The LR employs the same data summary as the statistical test,
ie, the z statistic but with a different purpose: the test derives
a P value as evidence against the null hypothesis, whereas the
LR compares the relative support that data provide to the 2
competing hypotheses of the trial. Although larger P values
were associated with larger LRs for the null hypothesis, the rank
correlation was modest, and large or small LRs were ob-
served at any given P value (Figure 2). Clearly the informa-
tion content of the 2 procedures differs.

Current statistical guidelines indicate that statistically non-
significant results lack evidential content.5,6 Researchers are
tempted to use “spin” to make their results more palatable24

or to look for explanations for this undesirable outcome.25 Yet
the analysis of LRs shows that for at least half of such results,

the observed data strongly support the hypothesis of no effec-
tiveness over the prespecified hypothesis of effectiveness. This
contradiction stems from different definitions of statistical evi-
dence. Under the P-value paradigm, evidence—represented by
small P values—can only be obtained against the tested hypoth-
esis (the null); thus, when the P value is large, evidence is
deemed “absent.” There is no concept of evidence in favor of
the tested hypothesis, and the alternate hypothesis does not
even feature in the reasoning. (The limitations of the P value
as measure of evidence have been addressed.11,26) Under the LR
paradigm, only comparative evidence can be obtained for a pair
of hypotheses—ie, the relative support data provide for one hy-
pothesis over the other. The 2 hypotheses are treated evenly.
There is no concept of absolute evidence for or against a hy-
pothesis; only comparisons are possible.11,27 The statement
“absence of evidence is not evidence of absence” remains logi-
cally true, but the LR finds usable evidence where the signifi-
cance test saw none. The evidence derived from statistically
nonsignificant trial results conveys important information for
regulators, investigators, and clinicians, which is missed when
only statistical significance is considered.

LRs also improve the interpretation of CIs for the treat-
ment effect. CIs are easy to interpret when they contain only
clinically meaningful or only clinically negligible values of the
effectiveness parameter. But often they contain some of both,10

in which case they do not provide usable evidence. LRs are not
similarly limited. Furthermore, in this study, that a CI in-
cluded the null parameter value but not the alternate did not
imply that the null hypothesis was well supported because LRs
in favor of the null ranged from about 3 to exponentially large
values. Computation of the LR remains valuable for an accu-
rate interpretation of such results.

Limitations
This study has several limitations. First, the sample used in this
study was not necessarily representative of all statistically non-
significant trial results; it is an illustrative data set, based on
publications in reputable journals in a single year. A second
limitation is the choice of a relevant alternate hypothesis. We
chose to accept at face value the investigators’ definition of a
meaningful treatment effect, stated in their protocols. How-
ever, investigators may be tempted to overestimate this ef-
fect so as to make the required sample size fit resource con-
straints. Moderately favorable trial results would yield strong
support for the null hypothesis if the alternate hypothesis was
overly optimistic. However, users of evidence are not held to
the investigators’ choices and can obtain an LR for the null hy-
pothesis vs the alternate of their choosing by using the for-
mula given in this article or using a calculator available online.13

Third, the concept of the LR may be objectionable to those
who feel uncomfortable considering only 2 simple hypoth-
eses, represented by 2 numerical values of the parameter of
interest, as though other parameter values were impossible.
The 2 hypotheses do not exhaust all possibilities and the full
CI should be considered as well. However, the 2 hypotheses
represent paradigmatic situations stated a priori, one in which
the experimental treatment doesn’t work, the other in which
it has clinically important efficacy. Comparing their merits

Table 3. Distribution of Likelihood Ratios for the Null Hypothesis
vs the Alternate Hypothesis

Likelihood ratioa
No. (%)
(n = 169)

>0.1 to 1 15 (8.9)

>1 to 3 18 (10.7)

>3 to 10 19 (11.2)

>10 to 30 13 (7.7)

>30 to 100 16 (9.5)

>100 to 300 20 (11.8)

>300 to 1000 18 (10.7)

≥1000 50 (29.6)

a Likelihood ratio categories represent approximate half-powers of 10
(eg, 1, 3, 10, 30, 100) for 130 trials with 169 statistically nonsignificant results
for primary outcomes published in 2021. Likelihood ratios less than 1 represent
support for the alternate hypothesis; those that are equal to 1 represent equal
support for the 2 hypotheses; and those that exceed 100 represent strong
support for the null hypothesis.
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in light of data are thus legitimate. Some authors would rather
move to a bayesian analysis of clinical trial results.28 This is
an appealing option, but one that poses challenges of its own.
The main obstacle is the dependence on a prior distribution
for the parameter of interest. The subjective nature of the prior
distribution is considered an undesirable feature by many
scientists.29 Furthermore, the goal of bayesian analysis is to
describe how the observation of data modifies beliefs, from
prior to posterior26-28; its focus is not on evidence as such.
In contrast, the LR isolates what the data say about the rela-
tive merits of 2 hypotheses independent of the personal be-
liefs of the researchers. Two persons who hold different prior
beliefs about the effectiveness of the new treatment will end
up with different posterior beliefs once the trial results be-

come available—as they should, per the Bayes theorem—even
though they use the same evidence represented by the LR.

Conclusions
In this study of statistically nonsignificant primary outcome
results of randomized clinical trials published in 2021, a large
proportion of results provided strong support for the hypoth-
esis of no effect vs the alternate hypothesis of clinical effi-
cacy stated a priori by the researchers. Reporting the LR may
improve the interpretation of clinical trials, particularly when
observed differences in the primary outcome are statistically
nonsignificant.

Figure 2. Scatterplot of Likelihood Ratios and P Values of Statistically Nonsignificant Results
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Table 4. Examples of 2021 Trials at Various Levels of Support for the Null Hypothesis Over the Alternate Hypothesis of Effectivenessa

Source

LR for null
hypothesis
vs alternate Population

Intervention
Primary
outcome

Alternate
hypothesis

Result
(95% CI)

LR
(exact)bExperimental Comparator

Deprest
et al17

Lowest Fetuses with
diaphragmatic
hernia

Fetal surgery Expectant care Survival to
discharge from
intensive care

RR, 1.36
(75% vs 55%,
from protocol)

RR, 1.27
(0.99 to 1.63)

0.20

Meyerhardt
et al18

Near 1 Patients
with stage III
colon cancer

Celecoxib
(and standard
therapy)

Placebo
(and standard
therapy)

Disease-free
survival

HR, 0.79 HR, 0.89
(0.76 to 1.03)

1.05

Lindenfeld
et al19

Near 10 Patients
with heart
failure

Hemodynamic-
guided
management

Usual care Composite event HR, 0.70 HR, 0.88
(0.74 to 1.05)

9.6

Jiménez
et al20

Near 100 Patients
hospitalized
with COPD

Diagnostic
strategy for
pulmonary
embolism

Usual care Composite event RD, −10% RD, 0.5%
(−6.2% to 7.3%)

103.3

Hopewell
et al21

Near 1000 Patients
with rotator cuff
disorders

Progressive
exercise

Single-session
advice

Shoulder pain
and disability
index

Difference
in means, −8

Difference, −0.66
(−4.52 to 3.20)

981.7

NIHR Global
Research22

Near 10 000 Surgery
patients

Chlorhexidine
disinfection

Iodine
disinfection

Surgical site
infection

RR, 0.67 RR, 0.97
(0.82 to 1.14)

15 132

Okereke
et al23

Highest Adults
without
depression

Supplementation
with omega-3
fatty acids

Placebo PHQ-8
depression
scale

Difference
in means, −0.5

Difference, 0.03
(−0.01 to 0.07)

10146

Abbreviations: COPD, chronic obstructive pulmonary disease; HR, hazard ratio;
LR, likelihood ratio; PHQ-8, 8-Item Patient Health Questionnaire; RD, risk
difference; RR, risk ratio.
a See Supplements 1 and 2 for a complete listing of all trial sources, settings,

design, findings, and likelihood ratio calculation variables.

b The likelihood ratio for the trial’s null hypothesis vs alternate hypothesis was
calculated based on the observed treatment effect, accompanying CI, and
alternative hypothesis specified in the reported sample size calculation or
protocol. Likelihood ratio values less than 1 favor the alternate hypothesis;
values that exceed 1 favor the null hypothesis.
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